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(54) DEBUG PROGRAM DEVICE 

(57)Abstract: 

PURPOSE: To improve the debugging efficiency by 
displaying the program to be debugged in an optional 
description. 

CONSTITUTION: The information 1 1 read through a target 
program read processing part 1 is inputted to a adverse 
assembly processing part 2. The information 1 2 is outputted 
from the part 2. Then a program register is retrieved by a 
register extracting part 3 and both information 1 1 and 12 
are sent to a screen display part 4 and a Japanese word 
input part 6. The part 4 shows a register name and the part 
6 performs an input operation to show the purpose of 
application of the relevant register. The input words are 
stored in a register Japanese name storage part 5 as the 
information 1 5, and the contents of the part 5 are outputted 
as the information 14 and shown at the part 4. In a debug 
mode, a condition control instruction extracting part 8 
receives the language information 1 2. If an instruction word 
is identical with a condition instruction word, the instruction 
word is sent to a conditional sentence Japanese word 

retrieving part 9 via the information 1 7 outputted from the part 8. Then the optimum Japanese 
word is retrieved out of a conditional sentence Japanese word storage part 10 and displayed. If the 
optimum Japanese word is not detected, the conditional Japanese word is inputted and selected by 
a user via the user operation information 1 6. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The target program read-out processing section which reads the target program for debugging 
from an assembler, The disassembling processing section changed into the assembly language of the 
hardware which suits said target program for debugging in response to the program data information 
outputted from said target program read-out processing section, The register retrieval section which 
searches the register in said target program in response to the assembly language information outputted 
from said disassembling processing section, Are discovered in said register retrieval section, and while 
displaying the register name concerned in response to the register information outputted The screen- 
display section which displays the register Japanese name information and conditional-statement 
Japanese information that it is inputted separately, While recording in response to the Japanese 
information on the register inputted through the Japanese input section which has the function to receive 
said register information and to input the contents of the purpose of use of the register concerned 
through the operator guidance by the operator, and said Japanese input section The register Japanese 
name storage section which outputs register Japanese name information as an object for a display to said 
screen-display section, The conditional-statement Japanese storage section recorded in response to the 
register Japanese name information outputted from said register Japanese name storage section, The 
condition control instruction extract section which judges whether the instruction word which attracts 
attention at the time of debugging is a conditional-statement word in response to the assembly language 
information outputted from said disassembling processing section, and outputs the judgment result 
concerned as conditional-statement control information, When the instruction word which attracts 
attention in response to said conditional-statement control information at the time of debugging is a 
conditional-statement word, search and ask for the optimal conditional-statement Japanese from said 
conditional-statement Japanese storage section, and said screen-display section is received. Debug 
program equipment which is equipped with the conditional-statement Japanese retrieval section which 
outputs conditional-statement Japanese information as an object for a display, and is characterized by 
replacing and displaying the register contained in searched conditional-statement Japanese on a Japanese 
name in said register Japanese name storage section. 

[Claim 2] The target program read-out processing section which reads the target program for debugging 
from an assembler, The disassembling processing section changed into the assembly language of the 
hardware which suits said target program for debugging in response to the program data information 
outputted from said target program read-out processing section, The register retrieval section which 
searches the register in said target program in response to the assembly language information outputted 
from said disassembling processing section, Are discovered in said register retrieval section, and while 
displaying the register name concerned in response to the register information outputted The screen- 
display section which displays the register Japanese name information and conditional-statement 
Japanese information that it is inputted separately, While recording in response to the Japanese 
information on the register inputted through the Japanese input section which has the function to receive 
said register information and to input the contents of the purpose of use of the register concerned 
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through the operator guidance by the operator, and said Japanese input section The register Japanese 
name storage section which outputs register Japanese name information as an object for a display to said 
screen-display section, The conditional-statement Japanese storage section recorded in response to the 
register Japanese name information outputted from said register Japanese name storage section, The 
condition control instruction extract section which judges whether the instruction word which attracts 
attention at the time of debugging is a conditional-statement word in response to the assembly language 
information outputted from said disassembling processing section, and outputs the judgment result 
concerned as conditional-statement control information, When the instruction word which attracts 
attention in response to said conditional-statement control information at the time of debugging is a 
conditional-statement word, search and ask for the optimal conditional-statement Japanese from said 
conditional-statement Japanese storage section, and said screen-display section is received. Have the 
conditional-statement Japanese retrieval section which outputs conditional-statement Japanese 
information as an object for a display, and it sets in said register Japanese name storage section. Debug 
program equipment characterized by replacing and displaying the value concerned written in on a 
Japanese name when a new value is newly written in a register with a register restoration instruction etc. 



[Translation done.] 
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* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to debug program equipment, and is **** to the debug 

program equipment especially for assemblers. 

[0002] 

[Description of the Prior Art] An example of conventional debug program equipment is shown in 
drawing 4 . As shown in drawing 4 , this conventional example is equipped with the target program read 
in processing section 1, the disassembling processing section 2, the screen-display section 4, and the 
user interface section 7, and is constituted. 

[0003] In drawing 4 , the target program for debugging is read by the target program read in processing 
section 1 , is changed into the assembly language according to the hardware to which the program for 
debugging operates in the reverse assembly processing section 2, and is displayed on the screen-display 
section 4. A user performs debugging actuation through the user interface section 7 with reference to the 
contents of the program displayed on this screen-display section 4. 

[0004] In such conventional debug program equipment, in the arithmetic and program control of the 
computer by which the target program for debugging operates, the register is displayed by the name 
decided beforehand and cannot perform processing actuation of the modification, redefinition, etc. 
Moreover, similarly, since assembly language is also expressed by the computer by the symbol notation 
for which it opts beforehand, the present condition is being unable to perform processing actuation of 
the modification, redefinition, etc. the case where the memory on a computer is used as a variable in this 
case on the other hand although there were some which can define a symbol as that part also in debug 
program equipment in recently — a definition cannot be given — in addition — and it is a stereo that 
changing into description of arbitration etc. is impossible. 
[0005] 

[Problem(s) to be Solved by the Invention] Although the register and instruction word which are used in 
the conventional debug program equipment mentioned above in the hardware to which the program for 
debugging operates are displayed and debugging is performed Since the thing of the same name is used 
considering [ role ] various about a register In the part which is a candidate for debugging, since it is 
[ for what each register is used, and ] hard to distinguish and the instruction word concerned is expressed 
by the symbol, there is a fault that conditions, such as branching structure by conditions, are unclear. 
[0006] 

[Means for Solving the Problem] The target program read-out processing section from which the debug 
program equipment of the 1st invention reads the target program for debugging from an assembler, The 
disassembling processing section changed into the assembly language of the hardware which suits said 
target program for debugging in response to the program data information outputted from said target 
program read-out processing section, The register retrieval section which searches the register in said 
target program in response to the assembly language information outputted from said disassembling 
processing section, Are discovered in said register retrieval section, and while displaying the register 
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name concerned in response to the register information outputted The screen-display section which 
displays the register Japanese name information and conditional-statement Japanese information that it 
is inputted separately, While recording in response to the Japanese information on the register inputted 
through the Japanese input section which has the function to receive said register information and to 
input the contents of the purpose of use of the register concerned through the operator guidance by the 
operator, and said Japanese input section The register Japanese name storage section which outputs 
register Japanese name information as an object for a display to said screen-display section, The 
conditional-statement Japanese storage section recorded in response to the register Japanese name 
information outputted from said register Japanese name storage section, The condition control 
instruction extract section which judges whether the instruction word which attracts attention at the time 
of debugging is a conditional-statement word in response to the assembly language information 
outputted from said disassembling processing section, and outputs the judgment result concerned as 
conditional-statement control information, When the instruction word which attracts attention in 
response to said conditional-statement control information at the time of debugging is a conditional- 
statement word, search and ask for the optimal conditional-statement Japanese from said conditional- 
statement Japanese storage section, and said screen-display section is received. It has the conditional- 
statement Japanese retrieval section which outputs conditional-statement Japanese information as an 
object for a display, and is considering as the description of replacing and displaying the register 
contained in searched conditional-statement Japanese on a Japanese name in said register Japanese name 
storage section. 

[0007] Moreover, the debug program equipment of the 2nd invention The target program read-out 
processing section which reads the target program for debugging from an assembler, The disassembling 
processing section changed into the assembly language of the hardware which suits said target program 
for debugging in response to the program data information outputted from said target program read-out 
processing section, The register retrieval section which searches the register in said target program in 
response to the assembly language information outputted from said disassembling processing section, 
Are discovered in said register retrieval section, and while displaying the register name concerned in 
response to the register information outputted The screen-display section which displays the register 
Japanese name information and conditional-statement Japanese information that it is inputted separately, 
While recording in response to the Japanese information on the register inputted througji the Japanese 
input section which has the function to receive said register information and to input the contents of the 
purpose of use of the register concerned through the operator guidance by the operator, and said 
Japanese input section The register Japanese name storage section which outputs register Japanese name 
information as an object for a display to said screen-display section, The conditional-statement Japanese 
storage section recorded in response to the register Japanese name information outputted from said 
register Japanese name storage section, The condition control instruction extract section which judges 
whether the instruction word which attracts attention at the time of debugging is a conditional-statement 
word in response to the assembly language information outputted from said disassembling processing 
section, and outputs the judgment result concerned as conditional-statement control information, When 
the instruction word which attracts attention in response to said conditional-statement control 
information at the time of debugging is a conditional-statement word, search and ask for the optimal 
conditional-statement Japanese from said conditional-statement Japanese storage section, and said 
screen-display section is received. When it has the conditional-statement Japanese retrieval section 
which outputs conditional-statement Japanese information as an object for a display and a new value is 
newly written in a register with a register restoration instruction etc. in said register Japanese name 
storage section, it is characterized by replacing and displaying the value concerned written in on a 
Japanese name. 
[0008] 

[Example] Next, this invention is explained with reference to a drawing. 

[0009] Drawing 1 is the block diagram showing one example of this invention, and is drawing showing 
the configuration of the debug program equipment in which the case where description of arbitration is 
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made into Japanese is shown. As shown in drawing 1 , this example is equipped with the target program 
read in processing section 1, the disassembling processing section 2, the register extract section 3, the 
screen-display section 4, the register Japanese name storage section 5, the Japanese input section 6, the 
user interface section 7, the condition control instruction extract section 8, the conditional-statement 
Japanese retrieval section 9, and the conditional-statement Japanese storage section 10, and is 
constituted. 

[0010] In drawing.! , the target program for debugging is first read by the target read in processing 
section 1 . And the program data information 1 1 outputted from the target read in processing section 1 is 
inputted into the reverse assembly processing section 2, disassembling processing is carried out, and the 
assembly language data information 12 outputted from the reverse assembly processing section 2 is 
inputted into the register extract section 3. In the register extract section 3, retrieval of a register is 
started from the head of the target program concerned in response to this assembly language data 
information 12. If the target register information is discovered in this register extract section 3, the 
register information 13 concerned will be sent to the screen-display section 4 and the Japanese input 
section 6. 

[001 1] In the screen-display section 4, in response to register information 13, the register name 
concerned is displayed on a screen, and the input process of whether in the Japanese input section 6, the 
register concerned is used for coincidence by what in response to register information 13 is urged. The 
operator who is debugging checks the register information by this register information 13, and inputs the 
register information concerned with input means, such as a keyboard, through the user interface section 
7, or makes a definition file read. Thus, the inputted word is inputted and recorded on the register 
Japanese name storage section 5 as Japanese information 15. In addition, the contents of record of this 
Japanese name storage section 5 are outputted as register Japanese name information 14, and are 
displayed on the screen-display section 4. Thus, after the alter operation to the last of a program is 
completed, it goes into a debug mode. 

[0012] It is judged whether the instruction word which is observing in response to the assembly 
language data information 12 outputted from the reverse assembly processing section 2 in the condition 
control instruction extract section 8 at the time of debugging is a conditional-statement word, and when 
the instruction word concerned is a conditional-statement word, the information is sent to the 
conditional-statement Japanese retrieval section 9 through the condition control instruction information 
17 outputted from the condition control instruction extract section 8. In the conditional-statement 
Japanese retrieval section 9, from the conditional-statement Japanese storage section 10 on which the 
register Japanese name information 14 outputted from the register Japanese name storage section 5 is 
recorded, the optimal condition Japanese searches, is called for, is outputted as conditional-statement 
Japanese information 19, and is displayed on the screen-display section 4. In addition, when the optimal 
condition Japanese is not found, the input or selection of condition Japanese by the user is performed 
through the user actuation information 16 outputted from the user interface section 7. 
[0013] Drawin g 2 is drawing showing the internal configuration of the register Japanese name storage 
section 5. The register identifier 20, The Japanese names 1 and 2, the first-in-a-roll Japanese name 
storage section 21 containing N, an alias name 1-1 and an alias name 1-2, It is constituted by alias 
name 1-n, an alias name 2-1, an alias name 2-2, alias name 2-n, an alias name N-l, an alias name 
N-2, .., the alias name storage section 22 containing alias name N-n, the newest index 23 and the current 
index 24. 

[0014] The Japanese name of the register which is discovered first and inputted from the Japanese name 
input section 6 in drawing ! is written in the field shown with the newest index 23 of the first-in-a-roll 
Japanese name storage section 21 of a field expressed by the register identifier 20 for every register. And 
also when a register has modification and an addition of a name with a register preservation instruction 
etc., it is written in the field shown with the newest index 23. And the current index 24 is changed so 
that the field where the name effective now is memorized may be shown. Moreover, when using a 
register for the another purpose temporarily, record is performed to the same hierarchy's alias name 
storage section 22. In this alias name storage section 22, in order to make it the same hierarchy as the 
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first-in-a-roll Japanese name storage section 21, an alias name 1-1, an alias name 1-2, alias name 1- 
n, an alias name 2-1 and an alias name 2-2, .., alias name 2-n, an alias name N-l and an alias name 
N-2, .., two or more fields containing alias name N-n etc. are prepared as mentioned above. 
[0015] Drawing_3 is drawing showing the internal configuration of the conditional-statement Japanese 
storage section 10, and is constituted by the instruction identifier 25, the conditional-statement identifier 
26, and the Japanese storage section 27 corresponding to conditional statement. 
[0016] Retrieval is started by the conditional-statement Japanese retrieval section 9 through the 
condition control instruction information 17 outputted from the condition control instruction extract 
section 8 of drawing J_ from the instruction word identifier 25 of the conditional-statement Japanese 
storage section 10. When the same instruction word is searched, it is judged by the conditional-statement 
identifier 26 whether the instruction word concerned is which conditional statement. While the Japanese 
name of the register concerned will be received through the register Japanese information 14 outputted 
from the register Japanese name storage section 5 and being embedded in Japanese of the conditional- 
statement Japanese storage section 10 when the register is used in the conditional statement concerned if 
target conditional-statement Japanese is searched, said register Japanese information 14 is sent also to 
the screen-display section 4, and a screen display of the conditional statement concerned is carried out in 
Japanese. 

[0017] Next, the 2nd example of this invention is explained. In this 2nd example, the Japanese name of a 
register is saved hierarchical in the register Japanese name storage section 5. In the register extract 
section 3 of drawing J. , when the Japanese name of a register is discovered, the instruction word at that 
time is analyzed, and when the instruction word concerned is a register preservation instruction, the 
present index 24 is changed synchronizing with it. Moreover, if the Japanese name of the register 
restored is displayed when a register restoration instruction is discovered, it will be checked whether the 
original register is restored certainly. In addition, the system block diagram of this example is the same 
as that of the 1st above-mentioned example, and is expressed by drawing 1 . 
[0018] 

[Effect of the Invention] As explained above, this invention is effective in the function which clarifies 
the conditions of the function which shows clearly for what the register is used, and a conditional 
control etc. being obtained by adding the name of arbitration to a register and subsequently to 
description of arbitration changing a condition control instruction word. 



[Translation done.] 
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(54) DEBUG PROGRAM DEVICE 

(57) Abstract: 

PURPOSE: To improve the debugging efficiency by 
displaying the program to be debugged in an 
optional description. 

CONSTITUTION: The information 11 read through a 
target program read processing part 1 is inputted 
to a adverse assembly processing part 2. The 
information 12 is outputted from the part 2. Then a 
program register is retrieved by a register 
extracting part 3 and both information 11 and 12 
are sent to a screen display part 4 and a Japanese 
word input part 6. The part 4 shows a register name 
and the part 6 performs an input operation to show 
the purpose of application of the relevant 
register. The input words are stored in a register 
Japanese name storage part 5 as the information 15, 
and the contents of the part 5 are outputted as the 
information 14 and shown at the part 4. In a debug 
mode, a condition control instruction extracting 
part 8 receives the language information 12. If an 

instruction word is identical with a condition instruction word, the instruction 
word is sent to a conditional sentence Japanese word retrieving part 9 via the 
information 17 outputted from the part 8. Then the optimum Japanese word is 
retrieved out of a conditional sentence Japanese word storage part 10 and displayed. 
If the optimum Japanese word is not detected, the conditional Japanese word is 
inputted and selected by a user via the user operation information 16. 
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«#SnTlf>5. El<Z5UvX*ttttl8&3ft:j3^T. U 
3>X*©B*»«ffctf«JiSftfc«£»ttt. ^<DBf©fft 

ofcatefctt. ■e-nttraj«bTa!fiE»«2 4««*je*n 
7n$n-5i/> ! XiS'<DB*§&=s^**ann«. bisc 

7C<DU> J X^ltmiB$tlTVi-5^g76''75ifit^$n-S)„ 

*ifi«in*T»o. m i ttio^festts. 

45 [0 0 18] 

[fgBJ!©3!j*] «±attBJL-^c«fcptt. *!^bj«, 

©EJfittsEie-r •& c t Jt «t o . u ->'x ^ 3&«ft»t $ n 



WM¥ 6-83669 



[0 1] *f£W<D$&ljS&Ztf&2<D'gm&\$:7K-?7°v 

[02] mi^xm2<D^Mm<nv s J^B^m^ 

fEtftgB<E>#$fi£0"CifD'3. 
[S3] m43±tf*2©*M«©*fr:fcB*lS*WIE 

1&3Bro#ffi£0-ee&s. 

[«F^0>iftl»] 

3 US?X*&5SSB 

5 l^X^B^iS^ffcfBlftgB 



05 



10 



6 
7 
8 
9 

1 0 

2 0 
2 1 
2 2 
2 3 
2 4 
2 5 
2 6 
2 7 



B^ISA^SB 

a— tf— r >^-7i-xS 
*WB#i§£5f*lB163B 



[01] 



I 



z 



1 

I 

> 

7" 

US: 

a 



12 



/2 



ai 



13 



if 

T 

8 



T 



3E 



14 

Z. 



-/1 



T 

18 



3 e> 



3: 



15 



«t 

10 



14 



8 A 



1£ 



I X 

i x 



2o 



[02] 
22 



1 



G R 1 ffl 






*'l £ 1 - 1 




|U 1 - n 




31 4 2 - 1 




8U * t. - n 












N - 1 




#14 n - n 



24 



21 



- 5 - 



ftmW- 6-8 3 6 6 9 



[03] 

2S Z6 21 



LOOP 

1 














J A 


CMP R1.H1 








J Z 


CMP R1.R2 




OR R1.R2 




OR Rl.Ri 









T_ I X X 



[04] 




- 6 - 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original . 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




FADED TEXT OR DRAWING 



